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HEKOTOPblE OCOEEHHOCTH 
YJIbTPATOHKOrO CTPOEHHfl HEHPOHOB 
U,ECT03bI PELICHNIBOTHRIUM SPECIOSUM 
(MONTICELLI, 1889) 

(CESTODA: TETRAPHYLLIDEA) 

A. H. TojiySeB n JI. A. KamanoBa 


Ka3aHCKHH rocyAapcTBeHHtiii yHHBepcirreT 

B raHrjiHHX CKOJieKca njiepoqepKoiifla upctoabi Pelichnibothrium speciosum o6Hapy>KeHH 
yHnnojiHpHLie h MyjiBTHnojiHpHBie HeiipoHBi, u,HTOima3Ma KOTopLix 6oraTa pn6ocoMaMH. 
MeM6paHLi rpaHyjmpHoro 3Hp;onjia3MaTHqecKoro peTHKyjiyMa qacTO cnpeccoBaHBi b CTpyn- 
TypLi, HanoMHHaionpie OTneqaTKH najiBijeB. IIpeflnojiaraeTCH, hto b hhx co6paHBi pn6o- 
COMBI B <J)yHKU,HOHaJIBHO HeaKTHBHOM COCTOHHHH. aeTCH OnHCaHHe COMa-COMaTHqeCKHX 
HeCHHanTHqeCKHX KOHTaKTOB MeJKfly COCeAHHMH HeiipOHaMH. 

Ilpn noncKe npocTeimieH Mo^ejin HeiipoHa ,n;jiH pemeHHH BonpocoB 3 bo- 
jhoijhh yjibTpacTpyKTyp HepBHBix KjieTOK o^hoh H3 KHTepecHefininx rpynn 
>khbothhx MoryT 0Ka3aTbCH pecTo^bi. Ohh hbjihiotch thhhhhhmh npe,n;- 
CTaBHTejiHMH njiocKHx qepBefi, y KOTopbix BnepBbie b xo,n;e HCTopnqecKoro 
pa3BHTHH noHBJineTCH u;eHTpajiH3aii;HH HepBHoro annapaTa. BMecTe c TeM 
bch opraHH3au;HH jieHTOHHbix qepBeii OTMeneHa nenaTbio rjiySonoro napa- 
3HTH3Ma, KOTOpblH o6bIHHO npHBOftHT K HBJieHHHM BTOpHHHOrO ynpOHi;eHHH 
nan bo BHeniHeii Mop^ojiornn, Tan h b CTpoeHHH pa3jiHHHbix cncTeM opraHOB. 
BnojiHe BepoHTHO, hto btot npopecc Haxo^HT cBoe npoHBjiemie h Ha Kjie- 
tohhom ypoBHe. 

B pn^e pa6oT nocjie/piero ^ecHTHjieTHH (Schardein and Waitz, 1965; 
Hart, 1967; Kralj, 1967; Shield, 1969, 1971 h AP-) c noMOHjbio thctoxhmh- 
qecKHX MeTO^OB nccjie^OBaHHH noKa3aHbi cxo^Hbie nponBJieHHH xhmh3mb 
HeiipoHOB i^ecTo^n; h no3BOHOHHbix >khbothbix. IIojiyqeHHbie pe3yjibTaTbi cTporo 
cneijH^HHHbi h He MoryT 6bitb Hcnojib30BaHbi ,o;jih TeopeTHHecKHX nocTpo- 
eHHH Ha ypoBHe yjibTpacTpyKTyp. Ohh jihhib oTBeqaioT npe^CTaBjieHHHM 
o tom, hto CTaHOBJieHne xapaKTepa MeTa6ojiH3Ma h xeMOftn^epempipoBKa 
KjieTOK npe^mecTByiOT ^H(|)$epeHi];Hai];HH. 

Ilpn H3yqeHHH ^H$(J)epeHii,HpoBKH HepBHoii cncTeMbi Ha ypoBHe yjibTpa¬ 
cTpyKTyp pecTo^aM, 3aHHMaioipHM o/jHy H3 KjiioqeBbix $HJioreHeTHHecKHx 
no3Hii;HH, nona He ya;ejieHO ^ocTaTOHHoe BHHMaHne. H3BecTHa Bcero jinnib 
o,n;Ha pa6oTa, cnepnajibHO nocBHipeHHan 3TOMy Bonpocy (Morseth, 1967). 
Men^y tgm HaqaTbie hbmh Hccjie^oBaHHH roBopnT o tom, hto HefipoHbi pec- 
To,n; HMeioT pejibifi pn^ HHTepecHbix cTpyKTypHbix ocodeHHOCTeii, H3yqemie 
KOTopbix MO>neT 0Ka3aTbCH nojie3HbiM b no3HaHHH qacTHbix h o6ih;hx 3aKO- 
HOMepHOCTefi 3bojiioh;hh kjiotkh. B HacTOHipeM coo6m;eHHH ,n;aeTCH onncaHne 
TOHKoro CTpoeHHH HeiipoHOB CKOJieKca njiepopepKOH.na pecTO^w Pelichnibo- 
thrium speciosum , H3 HanSojiee ,n;peBHero 0 TpH,n;a Tetraphyllidea. 
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MATEPHAJI H METOAHKA 


njiepoijepKOHABi H3BjieKajiHCB H3 KHHieqHHKa h nojiocTH Tejia ropSymn 
Oncorchynchus gorbusha (o. CaxajinH). CKOjieKCLi oTAejiajiHCB b $oc(|)aTHOM 
6y$epe c ftoSaBjieimeM 5%-h caxapo3ti (pH 7.3—7.4). OnKcai^na BejiacB 
npn TeMnepaType +4° CHaaajia ABa qaca b 6%-m pacTBope rjiyTapoBoro 
ajifc^erH^a, a 3aTeM Tanoe me BpeMa b 2%-m pacTBope 0s0 4 Ha $oc$aTHOM 
6y$epe (pH 7.4). nocae AerHApaTaijHH b cnnpTax h aijeTOHe KycoqKH TKaHH 
3ajiHBajiHCt b 3noH. y jiBTpaTOHKaa pe3Ka npoBOAHJiacB Ha MHKpoTOMe $npMH 
LKB. Cpe3Li KOHTpacTHpoBajincL 1.5 qaca b 2%-m boahom pacTBope ypaHHJi- 
an;eTaTa npn TeMnepaType +37° C h 40 MHHyT ipiTpaTOM CBHHpa (Rey¬ 
nolds, 1963) npn komhbthoh TeMnepaType, a 3aTeM npocMaTpHBajincfc 
Ha ajieKTpoHHOM MHKpocKone Y3MB-100 K. 

^jia H3yqeHna o6meH mop^ojiothh raHrjino3Horo CKonjieHHa HepBHtix 
KJieTOK CKOJieKCOB Ha yjILTpaMHKpOTOMe H3rOTOBJIHJIHCL CepHH nOJiyTOHKHX 
Cpe30B TOJIHliHHOIO 2—4 MK, KOTOpLie OKpaHIHBaJIHCB MeTHJieHOBBIM CHHHM, 
a 3aTeM H3yqajmcB b cbbtobom MHKpocKone. C noMom,Bio btoto MeTo^a bbi- 
SnpajiHCB h yqacTKH ajih yjiBTpaTOHKon pe3KH. 

PE3yjIbTATLI H HX OECyHAEHHE 

B cKOJieKce njiepopepKOHAa pecTO^Bi Pelichnibothrium speciosum cBeTOBon 
MHKpocKon no3BOjiaeT BBi^ejiHTB ,o;Ba Tnna HenpoHOB. Oahh H3 hhx, yHH- 
nojiapHBie, 3aHHMaioT ijeHTpajiBHyio Maccy raHrjineB, APyrne, HanSojiee noA- 
xoftamee onpe^ejieHne kotopbim MHorojionacTHBie, pa3Mem;aK)Tca Ha hx ne- 
pn$epHH. Henponjia3Ma Tex h Apyrnx HenpoHOB chjibho H3pe3aHa rjiySoKHMH 
BHe^peHHHMH njia3MaTHqecKOH MeMSpaHBi, Hepe^no oSpBiBaiomHMHCH B03Jie 
caMoro aApa. B HenpoHax BToporo Tnna HeTpoHyTon ocTaeTca jihhib y3Kaa 
noaocKa KjieTqaToro coAep>KHMoro, npnjieraiomero k Hapyamon MeMSpaHe 
a^epHOH oSojioqKn; Ha cpe3ax ohh bbitjihaht HaSopoM npo^HJien caMBix 
HeoSBiqHBix oqepTaHHH, coSpaHHBix Bonpyr nepnaapHOHa (pnc. 1). ymino- 
jiapHBie HepBHBie KjieTKH b hjiockocth cpe30B HMeioT 6ojiee ijejiocTHBiH bha 
(pnc. 2). flAP a HenpoHOB oSbiqHO HMeiOT OBajiBHyio $opMy. ^jiHHa hx ao- 
craraeT 10 mk. KojmqecTBo a^pLimeK 1 — 2. HacTo ohh Haxo^aTca b npa- 
mom KOHTaKTe c BHyTpeHHeH MeM6paHOH oSojioqKH aApa (pnc. 2). Hyajieo- 
njia3Ma rycTo 3anojiHeHa rjiBiSaaMH, a HHor^a h pejiBiMH nojiaMH xpoMaTHHa. 

Henponjia3Ma bbitjihaht CTpyKTypHO SoraTon, xoth KOJinqecTBo OT^ejiB- 
hbix opraHon^oB HeBejiHKo. npe>K,a;e Bcero 3 to KacaeTca apynHBix rpaHy- 
jiapHBix KOMnoHeHTOB HeiipoHOB-MHTOxoH^pHH h jih30com, b pa3Mem;eHHH 
KOTopaix no HeHponjia3Me He OTMeqaeTca KaaoH-jinSo 3aKOHOMepHOCTH. ^jiHHa 
MHTOXOH^pHH ^OCTHTaeT 2 MK. HeMHOTOqHCJieHHBie KpHCTBI HMeiOT THnnqHOe 
CTpoeHne. B OTAejiBHBix yqacTKax HenpoHOB BCTpeqaioTca HeSojiBinne caon- 
jieHHa MeMSpaHHo-orpaHnqeHHLix ceapeTopHBix rpaHyji ^naMeTpoM ao 0.2 mk. 
Co,n;ep>KHMoe hx roMoreHHo n odBiqHO 6ojiee njioTHO b peHTpajiBHon qacra. 
MHorojionacTHBie HenpoHLi nepH^epnqecKHX yqacTKOB raHrjiH03HBix cKonjie- 
hhh oSjia^aioT Sojibhioh ceapeTopHon aKTHBHOCTBio. B hhx ceKpeTopHBie 
rpaHyjiBi BCTpeqaioTca qam;e. KoMnaeac rojiBAam npeACTaBjieH TpeMa-naTBio 
AHKTHOCOMaMH, COCTOHipHMH H3 He6ojiBHioro qncjia ynjiomeHHLix BaayOJieH. 
KojinqecTBeHHO ochobhbim KOMnoHeHTOM HeHponjia3MBi aBjiaioTca qacTnqHo 
^naMeTpoM 190—210A — ph6ocombi (pnc. 3). OGnjine hx bo mhotom 3a- 

Tpy^HaeT ABTajiBHBin aHajiH3 yjiBTpacTpyKTypHOH opraHH^apnH HenpoHOB. 
PhSocombi BCTpeqaioTca nooAHHoqKe, b bhag nojincoM h, HaKOHeu;, b koh- 
TaKTe c MeMSpaHaMH 3HAonjia3MaTHqecKoro peraKyjiyMa. B H3yqeHHBix Hen- 
poHax BCTpeqeHa HeoSBiqHaa ajih HepBHBix KJieTOK $opMa opraHH3an;HH 
3Toro opraHOHAa. HacTo KaHajiBpBi peTHKyjiyMa, MeM6paHBi kotopbix rycTO 
yceaHBi pnSocoMaMH, cnpeccoBaHBi b CTpyKTypBi, HanoMHHaion^He oTneqaTKH 
najiBn;eB (pnc. 4, 5). TaKne o6pa30BaHna ocoSemio THnnqHBi a^h otpoctkob 
M yjiBTnnojiapHBix (MHoroaonacTHBix) HenpoHOB. ninpHHa KaHajiBijeB pera- 
KyjiyMa 3AecB He 6ojiee 110 A, mean hihphhoio He 6ojiee 50—60 A OTAejiaioT 
hx APy r ot APy ra - Me?KAy coceAHHMH pnSocoMaMH oahoto paAa qeTKo bbi- 
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pa>KeHHLix npoMe>KyTKOB He OTMeqeHO. OyHKpHH CTpyKTyp, o KOToptix hagt 
peqt, He Bnojme HCHa. TpyAHO npeACTUBHTB, nan b cTecHeHHBix ycjioBHHX, 
BBi3BaHHBix hoaoShoh rpyrninpoBKofi, phSocombi MoryT npoHBjiHTB cboio 
(jjyHKpnoHajiBHyio aKTHBHoeTB. BnojiHe BepoHTHO, qTo b h8ihaghhbix 06 - 
pa30BaHHHX CoSpaHBI pn 6 oCOMBI, y KOTOpBIX CnOCoSHOCTB K aKTHBHOMy 
CHHTe3y BpeMeHHO npnocTaHOBjieHa. 

Coce^Hne HeiipoHBi qacTo o6pa3yioT Me>KAy co6oh xapaKTepHBie coe^n- 
HeHHH. Ilpn HeSojiBinoM pa3pemeHHH 30Ha o KOHTaKTa HMeeT bha hhthcjioh- 
hoh CTpyKTypBi o6m;eH tojiiahhoh ao 190 A. OHa coctoht h3 c6jin>KeHHBix 
njia3MaTnqecKHX MeM6paH n y3Koii 3jieKTpoHHonjioTHOH nojiocKH, 3ajiera- 
lon^eH Me>KAy hhmh (pnc. 6, 7). B HeKOTopBix A^Tajinx 30Ha KOHTaKTa Hano- 
MHHaeT XOpOHIO H3BeCTHBie CTpyKTypBi njIOTHBIX 3JieKTpnqeCKHX CHHanCOB 
Tnna tight junction. OAHaKo nojiHoe OTcyTCTBne CHHanTnqecKHX ny3BipBKOB 
roBopHT o HecHHanTnqecKOH npnpoAe oTMeqeHHBix KOHTaKTOB. 

y jiBTpaTOHKoe CTpoeHne HeiipoHOB pecTOABi Pelichnibothrium speciosum 
bo mhotom npom,e n npnMHTHBHee opraHH3aipra HepBHBix kjictok cbo6oaho- 
>KHByin;HX njiocKnx qepBeii (Morita and Best, 1965; Lentz, 1967; Storch 
and Abraham 1972, n AP-)- H° peJiOMy paAy npn3HaKOB (oGnJine cboSoahbix 
pn 60 C 0 M, CHJIBHaH H3pe3aHHOCTB nOBepXHOCTH h t. a*) ohh oqeHB noxonm 
Ha HepBHBie hjicthh 6ojiee hh3ko opraHH30BaHHBix KHHieqHonojiocTHBix (Lentz 

and Barrnett, 1965; Jha Raj and Mackil, 1967; Divis, 1972; Westfall, 1973, 
h AP-)- 

Abtopbi ckjiohhbi cqnTaTB, qTo noAo6Hoe ynpoin;eHHe HBjmeTCH OTpa>Ke- 
HneM napa3HTnqecKoro o6pa3a >kh3hh >khbothbix. OAnano ajih oKOHqaTejiBHBix 
bbiboaob Hy>KHBi A^JiBHeiiHiHe HCCJieAOBaHHH c npnBjieqeHneM ninpoKoro 
cneKTpa bhaob. 
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SOME ULTRASTRUCTURAL PECULIARITIES OF NEURONS 
IN THE CESTODE PELICHNIBOTHRIUM SPECIOSUM 
(MONTICELLI, 1889) (CESTODA : TETRAPHYLLIDEA) 

A. I. Golubev and L. A. Kashapova 
SUMMARY 

In the scolex ganglia of the cestode Pelichnibothrium speciosum uni — and multi¬ 
polar neurons can be found. Their neuroplasm is rich in free ribosomes. The ergastoplasmas 
membranes are frequently arranged in compact finger print-like structures. The nerve 
cells processes form tight junctions which cannot be interpreted as synaptic contacts. 




Pnc. 1—3. 

7 — MyjibTHnojiflpHbiH HetipOH. CTpejiKaMH nona3aH ynaCTOH, npHBCflCHHbifi Ha puc. 5. Yn. 7 500; 2 — 
yHHnojmpHbie HcfipOHbi rojiOBHOro M03ra necTOnbi. Ye. 5 000; 3 — ncpunapnoH HcnpOHa. Hewponjia3Ma 
ryCTO 3anojmeHa pnOocoiviaMH. Yb. ‘68 000. M — mhtoxohuphh, H — tcjfo hcpbhoh kjigtkh, fL — na;po. 





Phc. 4—7. 

4 n 5 — cTpyKTypbi rpaiiyjinpuoro 9iiAOnjia3MaTHHecKoro peTHKyjiyMa, xapaKTCpiibie ajih OTpo- 
Ctkob MyjibTimojmpiibix newpoiiOB. Yb. 18 000 h 44 000; 6 h 7 — micmibie iiecHiianTHHeCKHe- 
KOirraKTbi MOKny OTpocrKaMn iiewpcmOB. Yb. 96 000, J 1 — JiM 30 C 0 Ma. 





